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State-of-the-Practice Research Summary 
Study 1: Design Guidelines for Passing Lanes on Two-Lane Two-Way Rural 

Roads in Kansas - Kansas DOT (1985) 

 Study examined 76 passing lanes in 12 states. Reduction of accidents of 30 

to 50% in nearly all cases 

 Process - Network level screening then project level screening 

 Location Criteria – Safety, improved LOS, design consistent with driver 

expectation, minimized construction costs 

Study 2: Benefits and Design/Location for Passing Lanes - Missouri DOT 

(2003) 

 Improvement in LOS. Reduction in crash frequency 

 Process - Network level screening then project level screening 

 Evaluated passing lane configurations - Isolated passing lane, separated 
passing lanes, adjoining passing lanes, alternating passing lanes, 
overlapping passing lanes, side-by-side passing lanes 
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State of the Practice Research Summary 
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Passing Lane 
Configuration 
Types 



State of the Practice Research Summary 
Study 3: Evaluating the Performance and Making Best Use of Passing Relief 

Lanes – Michigan DOT 

 Study examined 10 passing lanes in 12 states. Reduction of accidents in 

nearly all cases 

Study 4: Road Planning and Design Manual: Chapter 15 - Auxiliary Lanes 

 Guidelines and requirements for passing and climbing lanes are very 

similar to AASHTO 

 

Reached out to five other DOTs (Nevada, Colorado, Texas, New Mexico, and 

Missouri) – Did not receive any responses 
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"Before and After" Passing/Climbing 
Lanes - Crash Analysis Results  
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Route Milepost 
Total Crashes 
Before / After 

Percent 
Change in 
Crashes 

Crash Rate 
Before / After 

Injury Crash Rate 
Before / After 

SR 64 - NB MP188.26 - MP189.22  23  /  7 70% 2.9  /  0.67 0.94  /  0.1 

SR 64 - NB MP220.01 - MP221.51  14  /  11 21% 1.16  /  1.28 0.77  /  0.18 

SR 64 - SB MP244.84 - MP225.91  14  /  11 21% 1.45  /  1.08 0.41  /  0.1 

SR 95 - SB MP170.67 - MP171.32  23  /  11 52% 0.93  /  0.51 0.44  /  0.28 

US 160 - EB MP320.82 - MP322.48 6  /  8 -33% 0.16  /  0.18 0.07  /  0.14 

SR 77 - NB/SB MP365.12 - 370.51 20  /  14 30% 0.83  /  0.64 0.21  /  0.18 

SR 260 - WB MP316.21 - MP316.87 27  /  16 41% 1.97  /  2.03 0.29  /  0.25 

US 89 - SB MP500.15 - MP501.12 4  /  2 50% 0.48  /  0.26 0.12  /  0 

US 89 - NB MP501.77 - MP502.65 5  /  4 20% 0.61  /  0.52 0.12  /  0.39 

US 60 - EB MP238.71 - MP239.52 25  /  19 24% 2.19  /  1.63 1.05  /  0.77 

SR 87 – SB (CL)  MP205.39 - MP206.96 25  /  11 56% 1.56  /  0.58 0.62  /  0.1 

I- 40 – WB (CL)  MP66.87 - MP71.29 51  /  37 27% 0.45  /  0.4 0.14  /  0.1 



"Before and After" Passing/Climbing 
Lanes - Crash Analysis Results  

 Passing Lanes 

 In most cases, Passing Lanes reduced crash rates 
significantly 

 LOS has also improved at Passing Lane locations 

 Climbing Lanes 

 Only one location had sufficient data for analysis – 
Resulted in reduced number of crashes 

 Not enough sample size to determine if a climbing lane 
results in a reduction of crash rates 
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Preliminary Passing Lanes Methodology 
Identification Process 

Obtain LOS related items for each segment: 

• K factor 

• D factor  

• Terrain 

• No Passing Zones 

• Traffic Volumes 

• Truck Percentage 

• Shoulder Width 

• Lane Width 

• Access Point Density 

• Etc. 
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Combine segments from Step 5 and Step 7 to create 

"Universe of Potential Candidates" 

Compare the "Universe of Potential Locations" against 

ADOT District suggested locations to create a "Master List 

of Potential Passing Lane Candidate Locations" 

1 

3 

5 

6 

7 

Determine LOS and identify segments with LOS C or greater   

(Percent time spent following, average travel speed) 

Divide highway system into two mile 

segments (two-lane highways) 

Remove segments within urban areas 

Remove segments with existing 

passing lanes 

Determine number of total crashes, 

injury crashes, crash rate, and injury 

crash rate per segment 

Safety: Identify segments that have 

high crash rates 



Preliminary Passing Lanes Methodology 
Prioritization Process 

1 Utilize the following factors and assign weights to each 

factor and determine the score for each candidate segment: 

• Existing LOS: Percent Time Spent Following 

• Existing LOS: Average Travel Speed 

• Overall Existing Crash Rate 

• Existing Injury Crash Rate 

• Predicted Future Crash Rate 

• Future LOS 

• Planning Level Cost Estimates 

• Construction Feasibility Review Score 

• Proximity to other passing lanes 

2 Group Candidate Locations into Three Tiers: High, Medium, 

and Low Priority 



Preliminary 
Climbing 
Lanes 
Methodology 
Identification 
Process 

4 Remove segments within urban areas 

2 

1 

3 

5 

6 

   Remove segments with existing passing/climbing lanes 

Divide highway system into 1000 ft segments 

Determine approximate grade using GPS data 

Remove segments less than 2.5% grade 

Verify if each segment meets AASHTO criteria for a climbing lane 

and remove segments that do not meet AASHTO criteria 

8 Obtain LOS related items for each segment: 

• K factor 

• D factor  

• Terrain 

• No Passing Zones 

• Traffic Volumes 

• Truck Percentage 

• Shoulder Width 

• Lane Width 

• Access Point Density 

• Etc. 
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11 
Determine LOS and identify segments with LOS C or greater   

(Percent time spent following, average travel speed) 

Determine number of total crashes, 

injury crashes, crash rate, and injury 

crash rate per segment 

Safety: Identify segments that have 

high crash rates 

7 Combine adjacent segments (not more than 2 miles long) 
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Combine segments from Step 9 and Step 11 to create 

"Universe of Potential Candidates" 

Compare the "Universe of Potential Locations" against ADOT District suggested 

locations to create a "Master List of Potential Climbing Lane Candidate Locations" 



Preliminary Climbing Lanes Methodology 
Prioritization Process 

1 Utilize the following factors and assign weights to each 

factor and determine the score for each candidate segment: 

• Existing LOS: Percent Time Spent Following 

• Existing LOS: Average Travel Speed 

• Overall Existing Crash Rate 

• Existing Injury Crash Rate 

• Predicted Future Crash Rate 

• Future LOS 

• Planning Level Cost Estimates 

• Construction Feasibility Review Score 

• Proximity to other passing/climbing lanes (two-lane 

highways only) 

2 Group Candidate Locations into Three Tiers: High, Medium, 

and Low Priority 



Project Status Update 
 ADOT District Work Sessions 

 Provided each District with a list of previous study candidate 
locations 

 Obtained each District’s revised list of candidate locations 

 Next Steps: Review District preferences against technical analysis 
and develop final recommendations 

 COG / MPO Coordination 

 In Progress: Preparing exhibits showing existing passing/climbing 
lanes and ADOT District’s preliminary candidate locations 

 COG / MPO letters and exhibits will be emailed next week 

 If required by the COG / MPO, we will follow up with a 
phone/WebEx discussion  
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Schedule 
Apr

2013

May

 2013

Jun

2013

Jul

2013

Aug

2013

Sep

2013

Oct

2013

Nov

2013

Dec

2013

Jan

2014

Feb

2014

Mar

2014

Apr

2014

1
Project Management and 

Coordination

2
Review Previous Study and 

Other Pertinent Documents

3
Coordination with TAC and 

ADOT Districts

4 Data Collection

5
Update Methodology and 

Develop Rankings for 

Climbing Lanes

6
Update Methodology and 

Rankings for Passing Lanes

7
Combined Prioritization of 

Climbing and Passing Lane 

Locations

8 Final Report

Project Start Date: April 19th, 2013 

Task Activities

PMT Meetings*

TAC Meetings*

DE Meetings/Work Sessions

WP 1

WP 2

1

2

Schedule Key: Working Paper Final Report and Excecutive Summary 

Refined Work Plan

3

WP 3
4

5
WP 4

*PMT and TAC Meetings may be combined

Revised Work Plan
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Next Steps 

 Continue technical analysis and finalizing of 
prioritization methodology 

 Complete coordination with COG/MPOs 

 Next TAC meeting in November, 2013 

 Prepare Draft Working Paper 2 and 3 
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Questions? 

 

18 


